Thyrotropin and triiodothyronine regulate iodothyronine 5'-deiodinase messenger ribonucleic acid levels in FRTL-5 rat thyroid cells.
We investigated the regulation of type I iodothyronine 5'-deiodinase (5'-D) gene expression by TSH and T3 in FRTL-5 rat thyroid cells. Northern blot analysis revealed that these cells express a 5'-D messenger RNA (mRNA) species of 2.1 kilobases. Readdition of TSH to FRTL-5 cells, precultured in both thyroid hormones and TSH-depleted medium for 4 days, increased 5'-D mRNA levels, reaching a maximum (2.8-fold compared to control) after 12 h of TSH (10 microU/ml) stimulation. Dibutyryl cAMP (DBC) and forskolin mimicked this stimulatory effect of TSH on 5'-D mRNA levels. T3 also increased the 5'-D mRNA levels, reaching a maximum (2-fold compared to control) after 8 h of T3 (10(-9) M) stimulation. Addition of TSH (10 microU/ml) or DBC (1 mM) together with T3 (10(-9) M) further increased 5'-D mRNA levels, reaching a maximum (5-fold compared to control) after 12 h of stimulation. Examination of the rate of disappearance of 5'-D mRNA levels after inhibition of mRNA transcription by actinomycin-D revealed that neither TSH nor T3 significantly affected the rate of disappearance. Cycloheximide, a protein synthesis inhibitor, almost completely blocked the induction of 5'-D mRNA by TSH and DBC, but did not block the induction by T3. These results suggest that both TSH and T3 increase 5'-D mRNA levels probably by increasing transcription rate, and that TSH regulates it, in part via the second messenger cAMP, for which cycloheximide-sensitive de novo protein synthesis is required, whereas T3 does without requiring it.